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Introduction
U nder-nutrition among children is a serious public health problem internationally, especially in developing countries 1, 2, 3 . In India one half of the children under the age of five years are moderately or severely malnourished, 30% of newborn children are significantly underweight and nearly 60% of women are anemic 4 . During pre-school age period, children have special nutritional needs because of their extensive growth and development 5, 6 . Malnutrition makes a child susceptible to infections and delays recovery, thus increasing mortality and morbidity 7 .
In the last five decades, mortality rates have come down by 50% and the fertility rate by 40% but reduction in under-nutrition is only 20%. In spite of the relatively slow reduction in child under-nutrition in India, the country can still accelerate the rate of reduction in childhood under-nutrition and under five mortality rate by ensuing early detection and effective management of both under-nutrition and infections.
Child growth is the universalized tool to assess adequate nutrition, health and development of individual children, and to estimate overall nutritional status and health of populations. Compared to other health assessment tools, measuring child growth is a relatively inexpensive, easy to perform and non-invasive process 5, 6, 8 .
Three most commonly used internationally recommended indicators are stunting (low height-forage), underweight (low weight-for-age) and wasting (low weight-for-height) 5, 6 . The present study focuses on the CIAF assessment to estimate the overall prevalence of undernutrition among the Bhumij children of Northern Odisha.
Materials & Methods
The present study was a cross-sectional study and wasting (low height-for-age) were used to evaluate the nutritional status of the subjects and CIAF for the total children. The WHO classification was also followed for assessing severity in malnutrition by rate prevalence ranges of these three indicators among children 5 . The classification is shown in table-I. Student's t-test was undertaken to test for sex differences in means of height and weight. Statistical significance was set at p<0.05. For assessing the CIAF, Svedbergs model of six groups of children was used 9 . These groups include children with height and weight appropriate for their age (i.e. who are not in anthropometric failure) and also children height and weight for their age are below the norm and thus are experiencing one or more forms of anthropometric failure 15 . These groups are defined in 15 . Thus, table-2 represents the classification of children with anthropometric failure (CIAF). Another theoretical combination would be "wasted and stunted" but this is physically not possible since a child cannot simultaneously experience stunting and wasting and not being underweight 15 .
The current study uses the Z-score system and the Composite Index of Anthropometric Failure (CIAF)
to estimate the magnitude of under-nutrition among 1-6
years Bhumij pre-school children of Northern Odisha, India.
Results
The mean height and weight of the children are presented in Table- 3. There was a significant sex & age difference in all parameters, i.e. height and weight (p<0.05). It was observed that boys were heavier and taller than girls at all ages. respectively (Fig-2) . These rates were high (30-39%), very high (≥30%) and also very high (≥15%), respectively, according to WHO classification of under-nutrition severity (Table-1 ) 5 . Moreover, maximum prevalence of under-nutrition (underweight, stunting and wasted) was observed among the girls at the age of 2 years, 3 years and 5 years girls respectively (age and sex specific) (Fig-1 ). There were no significant sex differences except at the age of 1 year, 4 years and 5 years in underweight & stunting only (p<0.05). Significant age difference was observed among boys in underweight (p<0.05) only. In the present study, the rate of stunting and underweight shows more or less the same prevalence as compared to UNICEF 16 . Table 5 Table 5 : Subgroups of anthropometric failure among the studied children. 
Discussion
Malnutrition in children under five years of age is one of the most serious health problems in developing countries 17 . It is also a major cause of child mortality in India, where the World Bank report of 2005 confirmed that 47 percent of Indian children below the age of five were malnourished. Further, reported that India has the highest incidence of childhood malnutrition in the world 18 . A recent study has developed a new index i.e.
Composite Index of Anthropometric Failure (CIAF) 15 .
Studies on health and nutritional assessment have been conducted in different parts of India among the tribal & non-tribal children 19, 20, 21, 15, 22, 23, 17, 24 . But nutritional assessment and CIAF anthropometrical data among the tribal children of Northern Odisha was nonexistent or until now it has not been investigated. Therefore the present study was undertaken to evaluate the levels of stunting, underweight and wasting and also to assess the overall prevalence of under-nutrition by using CIAF among the Bhumij tribal children (1-6 years) of Northern
Odisha. Very few studies have been reported from India which have dealt with CIAF especially in school going children 25 .
The total burden of malnutrition measured by CIAF in young Indian children is considerably higher. This is the country with largest child population in the world 26 .
Nationwide survey showed definite improvement in nutritional profile of Indian children, though the picture is still gloomy 27,28 . (by CIAF) with the recent study (CIAF-50.2%) done by 29 Acharya et al (2013) . Most importantly, it must be noted here that the findings of the present study are in accordance with those of, who also reported higher rates of CIAF compared to the other three (Underweight, stunting and wasting) more conventional measures of under-nutrition 15, 17, 25 . The use of CIAF in the present study establishes that 54.4% of Bhumij children had some form of anthropometric failures. Although undernutrition measured by CIAF is considerably lower than that recorded in other studies, but this scenario is extremely alarming 30, 31, 32, 15, 18, 17 . Children with multiple anthropometric failures were more likely to experience ill-health and were at more risk of dying than those with single anthropometric failure 36 .
The findings of widespread prevalence of undernutrition among tribal & non-tribal children in India were also corroborated in this study ( 
Conclusion
The present study establish the overall prevalence of undernutrition using the Z Score and the composite index of anthropometric failure among the Bhumij children (1-6 years) of Northern Odisha, India. The study reflects that 54.4% of the children had some form of anthropometric failure and 39% of the children experienced multiple anthropometric failure. Thus it is concluded that these children are under acute and chronic undernutrition. The present study, by disintegrating the undernourished children into different groups, helps in identifying children with multiple anthropometric failures and these children with multiple anthropometric failures form the priority group for planners and policy makers.
Recommendations
It is therefore recommended that similar studies should be undertaken using the CIAF assessment among the children of other tribal populations of not only Odisha but also other parts of India. Various valuable nutritional intervention programs can be formulated to improve the nutritional status of the children with a priority towards children with multiple anthropometric failures. Moreover improvement of their nutritional status is of paramount importance from the national public health perspective.
